Neutrophils phagocytose activated platelets in vivo: a phosphatidylserine, P-selectin, and {beta}2 integrin-dependent cell clearance program.
Activated platelets express ligands, which are recognized by counterreceptors on neutrophils. Here, we show that the ensuing cell-to-cell interaction programs neutrophil phagocytic function, resulting in activated platelet clearance. Neutrophils that have internalized platelets circulate in the blood of patients with acute myocardial infarction, and the extent of platelet clearance correlates with expression of platelet activation, including P-selectin. Activated platelets injected intravenously in experimental animals are detectable in circulating neutrophils 60 minutes after, and within 3 hours, more than 70% circulating neutrophils have internalized platelets. Platelet clearance comprises 2 events: adhesion to neutrophils, which requires divalent cations and depends on P-selectin, on the P-selectin glycoprotein ligand-1 (PSGL-1), and on the CD11b/CD18 beta2 integrin; and internalization, which is abrogated by the phosphatidylserine-binding protein annexin A5. Adhesion to platelets causes neutrophil degranulation and is blocked by antibodies specific for P-selectin and PSGL-1, either in a synthetic medium in vitro or in the whole blood, therefore in the presence of a physiologic array of plasma cofactors and opsonins. The data suggest that the interaction between circulating platelets and neutrophils influences innate immune functions, possibly contributing to regulate vascular inflammation.